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Abstract

Introduction—Prophylaxis is considered the optimal treatment for persons with moderate to
severe haemophilia (factor activity between 1-5% of normal and <1% of normal respectively) in
countries where safe factor concentrates are available and economically feasible. Historically,
prophylactic treatment has not been well studied in the haemophilia B (HB) population due to
difficulties in obtaining a sufficiently large sample.

Aim—This study examines the prevalence of prophylaxis use among a robust sample of persons
with HB in the United States and its association with specific demographic and clinical
characteristics.

Methods—Using data collected between 1998 and 2011 for the Centers for Disease Control and
Prevention’s Universal Data Collection project, we analysed data on 2428 males with moderate to
severe HB aged 2-79 years who were seen at 135 federally funded haemophilia treatment centres.

Results—Prevalence of prophylactic treatment in our sample was 35% among children and youth
(ages 2-19) and 14% among adults (age 20 and older). Increased HB prophylaxis use was
significantly associated with younger age (<40 years), Hispanic ethnicity, severe disease and self-
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infusion, while decreased use was associated with above-normal body mass index (BMI) in adults.
Health care coverage was vital, although type of coverage did not appear to influence access.

Conclusions—Our analysis confirms previous reports of lower prevalence of prophylaxis use
among individuals with HB compared to those with haemophilia A and adds to the body of
knowledge regarding treatment patterns among a historically understudied population.
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1| INTRODUCTION AND BACKGROUND

Prophylaxis, the regularly scheduled infusion of factor concentrate to prevent bleeding, is
considered the optimal treatment for all persons with severe haemophilia.1-2 By raising
factor VIII (FVI1II) or factor IX (FIX) activity levels above one percent of normal,
prophylaxis reduces spontaneous bleeding and subsequent joint arthropathy, and is
associated with improved physical and psychosocial outcomes.3—6 Routine use of
prophylaxis beginning early in life was pioneered in northern Europe in the 1950s; its
effectiveness among individuals with severe haemophilia A (HA) was confirmed in two
landmark randomized clinical trials published in 2007 (US) and 2011 (ltaly).”8 Both studies
demonstrated the ability of preventative therapy to reduce joint damage compared to factor
administered after bleeding. The impact of the US study was evident in a 2010 survey of US
haemophilia treatment centres (HTCs) in which 66% of severe HA patients received some
form of prophylaxis, a 10% increase from 2008.°

Previous reports suggest that persons with HA are more likely than those with haemophilia
B (HB) to use prophylaxis and have revealed variations in prophylaxis use among US
HTCs.910 possible explanations for lower prophylaxis use in HB include the greater
prevalence of mild and moderate HB patients compared to those with HA and a less severe
clinical phenotype.1112 Few studies have focused exclusively on prophylaxis in HB because
of the difficulty of obtaining a robust sample; therefore much of our knowledge regarding
prophylaxis use is based on the HA population. The question of whether persons with severe
HB should be placed on a prophylactic regimen as frequently as those with severe HA
remains a subject of debate among haemophilia care providers.13-18

Using a large national sample, this study (i) examines the prevalence of prophylaxis use
among individuals with moderate and severe HB and (ii) investigates the association of
prophylaxis use with clinical and demographic factors similar to those previously reported in
the HA population.

2 | METHODS

The Universal Data Collection (UDC) surveillance project was conducted by the CDC and
135 federally funded HTCs in the US to collect a uniform set of clinical outcomes data on
persons who received comprehensive care at these centres. More than 18 000 males,

representing 85% of persons with haemophilia receiving care at HTCs, were enrolled from
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1998 to 2011.10.11 From a study population of 3825 males aged 2—79 years diagnosed with
HB, we excluded individuals with mild disease (n=943) and clinical or treatment
characteristics having the potential to affect weight status or the ability to treat
prophylactically, including a diagnosis of HIV or symptomatic liver disease (n=704);
inhibitor titre =5 Bethesda units (n=21); and immune tolerance therapy at the time of the
visit (n=6). Individuals using intermittent prophylaxis (prophylaxis not expected to continue
for an indefinite period of time) were excluded (n=6), as were those with incomplete height
and weight data at the time of the most recent UDC visit (n=112). The study sample includes
2428 persons with moderate or severe HB.

Demographic and clinical data were collected from consenting UDC participants by HTC
staff members during UDC visits using standardized data collection instruments. The
registration form (completed once at enrollment) recorded month and year of birth, gender,
race/ethnicity, factor deficiency, diagnosis and baseline factor activity; the annual visit form
(completed at subsequent visits) collected visit date, current height, weight, insurance
coverage, home infusion status, person performing the infusion (self, family member or
medical care provider) and treatment regimen (episodic or prophylaxis). Data from the most
recent UDC visit were used in the analyses.

2.1 | Definition of variables

CDC guidelines, including gender-specific growth charts, were used to define categories of
overweight and obesity based on measured height and weight. Above-normal body mass
index (BMI) in adults was defined as BM1=25.0; in children and youth 2-19 years, as BMI-
for-age =95t percentile. Obesity was defined as BMI=30 for adults and as BMI-for-age
>97" percentile for those <20 years. Participants with baseline factor activity between 1-5%
of normal levels were considered to have moderate haemophilia, and those with <1%, severe
haemophilia.l Participants were grouped into five age categories: (i) 2-5 years; (ii) 6-11
years; (iii) 12-19 years; (iv) 20-39 years; and (v) 40 years or older. Treatment type was
classified as episodic if the patient received products only in response to bleeding
complications since the last annual clinic visit. Individuals were considered to be on a
prophylactic regimen if they received treatment products on a regular schedule expected to
continue indefinitely in order to prevent any and all bleeding. We examined four categories
of insurance coverage: (i) no insurance; (ii) commercial insurance; (iii) publicly funded
insurance (Medicaid, CHIP, Medicare, Tricare and state programmes for chronically ill/
disabled persons); and (iv) all other forms of insurance. Persons with any form of
commercial or public health care coverage were considered to have health insurance. For
analysis of geographic variation, the sample was divided into four U.S. Census Bureau
geographic regions: West, Midwest, Northeast and South. Racial/ethnic groups included
non-Hispanic White, African-American (non-Hispanic black), Hispanic and Other.

2.2 | Statistical methods

We conducted descriptive and bivariate analyses followed by a series of multiple logistic
regression models to assess the independent associations of prophylaxis use with
demographic and clinical characteristics.
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Percentages of age, race/ethnicity, health insurance status, BMI, severity, self-infusion status
and geographic location were calculated to describe demographic and clinical
characteristics. The prevalence of prophylaxis use for each level of these variables was
calculated. Bivariate analyses with Pearson’s chi-square tests were used to assess differences
in prophylaxis use within subgroups.

Multiple logistic regression models were developed to examine whether race/ethnicity was
associated with the likelihood of using prophylaxis, adjusting for all other variables.
Analyses were conducted on the entire sample and then separately on adults (20 years and
older) and non-adults (2-19 years) to show differences in prophylaxis use between age
groups. Since first-degree interactions of age with BMI (P=.09) and with race/ethnicity (P=.
18) were not significant, we reported the adjusted odds ratios, 95% confidence interval and P
values from the main effect models.1®

We then developed additional polynomial logistic regression models using age as a
continuous variable to demonstrate the impact of advancing age on the probability of using
prophylaxis among the four race/ethnicity subgroups. Figures based on these models
illustrate the mean predicted probability of using prophylaxis with advancing age among the
study population.

All statistical analyses were based on two-sided tests with a significance level of 0.05 and
conducted using SAS 9.3 (SAS Institute, Cary, NC, USA).

3 | RESULTS

3.1 | Characteristics of the study population

Our sample included 2428 individuals with moderate or severe HB, aged 2-79 years (Table
1). Half (51%) were aged 2—19, the majority of the study population were (75%) non-
Hispanic White and most individuals (90%) had either commercial or publicly funded health
insurance. Nearly half (49%) had above-normal BMI; 23% were obese. Moderate was the
most common haemophilic severity (56%). Nearly one-quarter (23%) of all teens aged 12—
19 practiced self-infusion, as did more than half of adults (53%) (data not shown).

3.2 | Prevalence of prophylaxis use

Proportionate use of prophylaxis was greatest among 6-11-year olds (40%), followed by 2—
5-year olds (35%) and teens 12-19 years (32%). Overall, prophylaxis was used by roughly
one-third (35%) of those aged 2-19 years (Table 1). Individuals <20 years of age accounted
for 73% of prophylaxis users. Among teens on a prophylactic regimen, 33% self-infused
(data not shown).

Prophylaxis was used by less than one-fifth (14%) of all adults, and the proportion generally
declined steadily with age, although Figure 1 reveals an increase in prophylaxis use among
older individuals with severe HB aged 50-65 years. The proportion of younger adults (20—
39 years) on prophylaxis (17%) was twice that among adults 40 and older (8%). However,
among self-infusers, the proportion using prophylaxis remained constant despite increasing
age (81% among ages 20-40; 80% among those 40 years and older [data not shown]).
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Not surprisingly, prophylaxis was used more by persons with severe than moderate HB and
by those with commercial or public insurance vs some other or no health insurance (Table
1). Prophylaxis use was most common among Hispanic males and least common among
non-Hispanic Whites (Figure 1). Among adults, the ability to self-infuse appeared to
increase prophylaxis use, while overweight and obesity appeared to decrease use.
Geographic differences in prophylaxis use fell short of the significant level (P=.053),
although the trend suggested highest use in the West and lowest use in the Midwest.

3.3 | Association of prophylaxis use with demographic and clinical characteristics

In a multivariate analysis that included all of the studied characteristics (Table 2), several
factors were independently associated with prophylaxis use. Patient age was strongly
associated with prophylaxis use; younger patient groups were much more likely to use this
therapy than adults 40 years or older.

The association of prophylaxis use varied significantly among racial/ethnic groups (A<.001);
Hispanic ethnicity was strongly associated with increased prophylaxis use [AOR=1.9 (1.4—

2.7), £<.0002]. Surprisingly, children of Hispanic race/ethnicity were nearly twice as likely

to use prophylaxis as non-Hispanic Whites.

Health insurance coverage was significantly associated with increased prophylaxis use
[commercial insurance: AOR=6.1 (2.9-13.2), £<.0001; publicly funded insurance: AOR=6.3
(2.9-13.7), A<.0001]. Those with commercial or publicly funded health insurance were six
times more likely to use prophylaxis than those with no health insurance. BMI tended to
interact with age group (P=.09, results not reported). Decreased use of prophylaxis was
associated with overweight [AOR 0.5 (0.4-0.8), A=.01] and obesity [AOR 0.6 (0.4-1.0), P-=.
04] among adults, but not among those <20 years. Severity was strongly associated with
prophylaxis use: non-adults with severe haemophilia were nearly 10 times more likely to use
prophylaxis than those with moderate disease [AOR=9.8 (7.2-13.2), A<.0001], while adults
with severe disease were six times more likely to treat prophylactically [AOR=5.9 (3.7-9.5),
FP<.0001. Finally, self-infusion was significantly associated with increased prophylaxis use
among adults [AOR=2.7 (1.7-4.2), £<0.0001].

4 | DISCUSSION

Prophylaxis is associated with improved health and psychosocial outcomes but is costly.
Factor concentrate accounts for most medical expenditures; a recent analysis found the
median annual cost of factor for those with severe HA using prophylaxis to be $289 172,
compared to $170 037 for episodic treatment.20 An understanding of utilization patterns is
needed to effectively balance health care outcomes and resource utilization, especially as
new therapies, such as extended half-life factor products, are introduced.

Among our sample, 24.6% of those with HB used prophylaxis, compared with 47.2% of
those in the UDC with HA using prophylaxis.1! This difference is consistent with Canadian
data in which 32% of those with severe HB used prophylaxis, compared to 69% of those
with HA.14
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Evidence that HB may be clinically less severe than HA, possibly due to a milder bleeding
phenotype, includes less frequent bleeding in those with HB, lower rates of arthroplasty and
lower factor usage.12:13.15 The lower use of prophylaxis use among HB populations may be
the result of less severe disease (due to more missense mutations), providers’ use of
established haemophilia treatment practices and customs, or a combination of these
factors.?1

4.1 | Health care coverage

Health care coverage appears essential for accessing prophylactic treatment, as reported by
Baker €t2l-22 The overall proportion of individuals with HB covered by some form of health
care insurance was high (90%), but nearly twice as many adults (13%) as 2—-19-year olds
(7%) were uninsured. Because data were collected prior to implementation of the Affordable
Care Act (ACA), some adults in our sample may have experienced greater barriers to
prophylactic treatment than children and teens, as they were ineligible for Medicaid or
Medicare coverage unless disabled. Additionally, lifetime limits on commercial insurance
prior to the ACA may have restricted adults’ use of prophylaxis. Our sample includes
individuals from the first generation to live into older age, when muscle wasting, severe
arthropathy, and comorbidities can warrant aggressive therapy. Increasing prophylaxis use
among 50-65-year olds with severe HB across all races/ethnicities (Figure 1) may be related
to older individuals’ access to Medicare and thus prophylaxis.

Virtually all 2-19-year olds on prophylaxis were covered by some form of insurance (55%
commercial insurance and 44% public insurance); only 1% had no coverage. Among adults
using prophylaxis, 52% had commercial insurance, 43% had public insurance and 3% were
uninsured. The fact that similar proportions of persons with publicly funded insurance (29%)
and commercial insurance (26%) used prophylaxis suggests that insurance type is not a
barrier to optimal care for persons treated at HTCs. Additional studies using socio-economic
data would broaden our understanding of barriers to recommended haemophilia treatment
among adults.

4.2 | Race and ethnicity

Our finding of significantly higher levels of prophylaxis use among Hispanic individuals
compared to other racial/ethnic groups, provided they had insurance [AOR=1.9 (1.4, 2.7),
P=.0002, Table 2], was unexpected. One possible explanation is the differing proportion of
individuals with severe disease: 38% of non-Hispanic Whites, compared to 65% of African-
Americans and 65% of Hispanics. However, the larger proportion of those with severe
haemophilia among minority groups does not explain the greater use of prophylaxis (among
all ages) by Hispanics (47%) compared to African-Americans (30%), both of whom
comprise a similar proportion of the overall sample population (10% and 9% respectively).
Another explanation may be different prescribing patterns in states containing large
proportions of African-American or Hispanic individuals; these patterns could be driven by
more generous state funding for insurance programmes for persons with chronic illness or
disability.
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Disparity in prophylaxis use among racial/ethnic groups was observed in both public and
commercial coverage groups. Among those aged 2-19 with public insurance (generally
Medicaid or Children’s Health Insurance Program (CHIP)), 63% of Hispanics used
prophylaxis, compared to 36% of African-Americans and 29% of non-Hispanic Whites.
Among those in the same age group covered through commercial insurance, 49% of
Hispanics used prophylaxis, compared to 38% of African-Americans and 35% of non-
Hispanic whites. This finding indicates that HTCs provide access to optimal therapy across
sociodemographic groups. We observed no significant association with prophylaxis among
Hispanic adults, possibly because of the low prevalence of use among the overall adult
population (14%), and insufficient sample size (n=67), which may reflect the fact that some
adult Hispanics are unable to access insurance coverage (and therefore prophylaxis) due to
lack of legal US residency.

4.3 | Increased BMI

Although obesity was significantly associated with lower prophylaxis use only among
adults, young persons were disproportionally affected by obesity (19% of 2-11-year olds
and 16% of teens, compared to 11% of adults). Among 2-11-year olds, obesity was more
prevalent than overweight; among those with obesity, 14% had morbid obesity. National
Health and Nutrition Examination Survey data collected in 2009-2010 indicate that although
the prevalence of obesity among the general U.S. population has stabilized among most age
groups, it continues to rise among male adolescents.23

An obesity prevalence approaching 20% among those most likely to use prophylaxis (2-11-
year olds) has significant economic implications. Prophylactic regimens can use up to three
times more factor concentrate than episodic treatment.2425 Dosing is based on actual, not
ideal, body weight; consequently, a prophylactic regimen for an obese or overweight child is
more costly than for one of normal weight. Using patient data from one HTC, prophylactic
factor costs for 19 overweight or obese 2-19-year olds with severe HA or HB not using a
bypassing agent would cost over $1 million per year (ie roughly $50 000 per person on
average) more than if they had a normal body weight, not taking into account 340B program
subsidies.?8 In our sample, 163 overweight or obese 2-19-year olds were treated
prophylactically, using an estimated $8 million dollars more in factor costs than if they were
of normal weight. Public funds covered 29% of individuals using prophylaxis. In an era of
constrained healthcare resources, monitoring the BMI of young males at risk for obesity and
initiating preventive measures must become a priority for HTCs.

4.4 | Study limitations

Some limitations should be noted when interpreting our results. Data were collected prior to
the introduction of extended half-life factor IX products; widespread adoption of these may
alter future patterns of prophylaxis use by making prophylactic treatment more accessible
for patients. Our sample was derived from volunteer participants receiving care through
federally funded HTCs. The prevalence of HB in our study population (25%) is slightly
higher than some published estimates, possibly due to the greater number of blood-borne
virus-related deaths among persons with severe HA during the past 25 years.-2” We also note
that the prevalence of individuals with severe HB (45%) is higher than that reported by a
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Canadian survey of HTCs (32%).14 Data collected for the UDC surveillance project were
not confirmed with pharmacy or home care records. BMI does not distinguish between fat
mass and fat-free mass; however, studies demonstrate that the association between BMI and
body fat is strong among those with higher BMI levels.28 Small sample size may be an issue
in analyses of subgroups stratified simultaneously by numerous variables, such as Hispanic
persons >40 years using prophylaxis.

5 | CONCLUSION

We found that (i) the overall prevalence of prophylaxis use among males with moderate and
severe HB was 25% among individuals with moderate disease and 45% among those with
severe disease; and (ii) age and severity are strongly associated with HB prophylaxis use.
Prophylactic treatment was associated with young age: 6-11-year olds were the most likely
to use prophylaxis, while adults 40 years and older were the least likely to do so.
Prophylaxis was used by nearly six times as many individuals with severe disease as those
with moderate haemophilia.

Health care coverage was vital: only eight individuals (3 aged 2-19 and 5 adults) without
insurance used prophylaxis; type of coverage (public vs commercial) did not appear to
influence access. Increased prophylaxis use was associated with younger age and Hispanic
race/ethnicity, while above-normal BMI in adults was associated with decreased prophylaxis
use. Future analyses directly comparing the use of prophylaxis among US HA and HB
populations, racial/ethnic groups and geographic regions will increase our understanding of
evolving haemophilia treatment patterns and implications for the allocation of haemophilia
treatment resources.

Acknowledgments

Funding information
CDC; Hemophilia Treatment Center Network (HTCN)

The UDC Project was funded by a cooperative agreement between the CDC and the Hemophilia Treatment Center
Network (HTCN) comprised of 135 comprehensive care clinics located throughout the US and its territories. The
authors wish to acknowledge the staff members of the HTCN for patient recruitment and data collection and the
patients for their participation in the study, and the Gulf States Hemophilia & Thrombophilia Center, Houston,
Texas, which supported this study.

References

1. National Hemophilia Foundation. [Accessed April 3, 2017] MASAC recommendations concerning
prophylaxis (regular administration of clotting factor concentrate to prevent bleeding). Document
#179. http://www.hemophilia.org

2. World Federation of Hemophilia. [Accessed April 3, 2017] Guidelines for the management of
hemophilia. http://www.wfh.org

3. Nilsson IM, Berntorp E, Lofqvist T, Pettersson H. Twenty-five years’ experience of prophylactic
treatment in severe hemophilia A and B. J Int Med. 1992; 232:25-32.

4. Aledort LM, Haschmeyer RH, Petterson H. the Orthopaedic Outcome Study Group. A longtudinal
study of orthopedic outcomes for severe factor-V111-deficient haemophiliacs. J Int Med. 1994;
236:391-399.

Haemophilia. Author manuscript; available in PMC 2018 November 01.


http://www.hemophilia.org
http://www.wfh.org

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Ullman et al.

Page 9

5. Tagliferri A, Feola G, Molinari AC, Santoro C, Rivolta GF, Cultrea DB, et al. Benefits of
prophylaxis versus on-demand treatment in adolescents and adults with severe haemophilia A: the
POTTER study. Thromb and Haemost. 2015; 114:35-45. [PubMed: 25855376]

6. Srivastava A, Brewer AK, Mauser-Bunschoten EP, Key NS, Kitchen S, Llinas A, et al. Guidelines
for the management of hemophilia. Haemophilia. 2013; 19:e1-e47. [PubMed: 22776238]

7. Manco-Johnson M, Abshire T, Shapiro A, Riske B, Hacker MR, Kilcoyne R. Prophylaxis versus
episodic treatment to prevent joint disease in boyse with severe hemophilia.

8. Gringeri A, Lundin B, Von Mackensen S, et al. A randomized clinical trial of prophylaxis in
children with hemophilia A (the ESPRIT Study). J Thromb Haemost. 2011; 9:700-10. [PubMed:
21255253]

9. Zappa S, McDaniel M, Marandola J, Allen G. Treatment trends for haemophilia A and haemophilia
B in the United States: results from the 2010 practice patterns survey. Haemophilia. 2012; 18:140—
53.

10. Soucie JM, McAllister S, McClellan A, Oakley M, Su Y. The Universal Data Collection
Surveillance System for Rare Bleeding Disorders. Am J Prevent Med. 2010; 38:5475-81.

11. Centers for Disease Control and Prevention. Summary report of UDC activity (national) treatment/
clinical characteristics (hemophilia). Dec 31.2011

12. Schulman S, Eelde A, Holmsrom G, Stahlberg G, Odeberg J, Blombacks M. Validation of a
composite score for clinical severity of hemophilia. J Thromb Haemost. 2008; 6:1113-1121.
[PubMed: 18466317]

13. Tagariello G, lorio A, Santagostino E, et al. Comparison of the rates of joint arthroplasty in patients
with severe factor VIII and IX deficiency: an index of different clinical severity of the 2
coagulations disorders. Blood. 2009; 114:779-84. [PubMed: 19357395]

14. Biss TT, Chan AK, Blanchette VS, lwenofu LN, McLimont M, Carcao MD. The use of
prophylaxis in 2663 children and adults with haemophilia: results of the 2006 Canadian national
haemophilia prophylaxis survey. Haemophilia. 2008; 14:923-30. [PubMed: 18637844]

15. Nagel K, Walker I, Decker K, Chan AKC, Pai MK. Comparing bleed frequency and factor
concentrate use between haemophilia A and B patients. Haemophilia. 2011; 17:872-874.
[PubMed: 21342368]

16. Clausen N, Petrini P, Claeyssens-Donadel S, Gouw SC, Liesner R. Similar bleeding phenotype in
young children haemophilia A or B: a cohort study. Haemophilia. 2014; 20:747-55. [PubMed:
24893572]

17. Den Uijl IEM, Rosendaal G, Fischer K. Insufficient evidence to suggest less stringent therapy in
hemophilia B? Blood. 2009; 26:4907.

18. Santagostino E. Prophylaxis in haemophilia B patients: unresolved issues and pharmacoeconomic
implications. Haemophilia. 2010; 16(suppl 6):13-17.

19. Twisk, JWR. Applied multilevel analysis. New York, NY: Cambridge University Press; 2006. p.
62-107.

20. Zhou Z-Y, Koerper MA, Johnson K, Riske B, Baker JR, Ullman M, et al. Burden of illness: direct
and indirect costs among persons with hemophilia A in the United States. J Med Econ. 2015;
18:457-65. [PubMed: 25660324]

21. Rallipalli PM, Kemball-Cook G, Tuddenham EG, Gomez K, Perkins SJ. An interactive mutation
database for human coagulation factor IX provides novel isights into the phenotypes and genetics
of hemophilia B. J Thromb Haemost. 2013; 11:1329-40. [PubMed: 23617593]

22. Baker JR, Riske B, Voustis M, Cutter S, Presley R. Insurance, home therapy, and prophylaxis in
U.S. youth with severe hemophilia. Am J Prev Med. 2011; 41:S338-45. [PubMed: 22099356]

23. Ogden C, Carroll M, Kit B, Flegal K. Prevalence of obesity and trends in body mass index among
US children and adolescents, 1999-2010. JAMA. 2012; 307:483-90. [PubMed: 22253364]

24. Szucs TD, Offner A, Kroner B, Giangande P, Berntorp E, Schramm W. Resource utilization in
haemophiliacs treated in Europe: results from the European study on socioeconomic aspects of
haemophilia care. Haemophilia. 1998; 4:498-501. [PubMed: 9873781]

25. Miners AH, Sabine CA, Tolley KH, Lee CA. Assessing the effectiveness and cost-effectiveness of
prophylaxis against bleeding in patients with severe haemophilia and severe von Willebrand’s
disease. J Intern Med. 1998; 244:515-22. [PubMed: 9893105]

Haemophilia. Author manuscript; available in PMC 2018 November 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Ullman et al. Page 10

26. Majumdar S, Ostrenga A, latzman RD, Payne C, Hunt Q, Morris A, lyer R. Pharmacoeconomic
impact of obesity in severe hemophilia children on clotting factor in a single institution.
Haemophilia. 2011; 17:717-8. [PubMed: 21323798]

27. Jones PK, Ratnoff OD. The changing prognosis of classic hemophlia (factor V111 “deficiency”).
Ann Intern Med. 1991; 114:641-648. [PubMed: 2003710]

28. Guo SS, Wu W, Chumlea WC, Roche AF. Predicting overweight and obesity in adulthood from
body mass index values in childhood and adolescence. Am J Clin Nutr. 2002; 76:653-8. [PubMed:
12198014]

Haemophilia. Author manuscript; available in PMC 2018 November 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuely Joyiny

Ullman et al.

Page 11

Severity = MODERATE Severity = SEVERE

1.0

0.8 1

0.6 -

0.4

0.2 /’\

0.0

FIGURE 1.

20 40 60 80 0 20 40 60

Age in years

African-american — — — - Hispanic — - — Non-Hispanic White
—— — Other

Predicted probability of prophylaxis use in males with moderate to severe haemophilia B by
race/ethnicity

Haemophilia. Author manuscript; available in PMC 2018 November 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Ullman et al.

TABLE 1

Page 12

Prevalence of prophylaxis use by patient characteristics among males with moderate to severe haemophilia B

Episodic treatment N=1830, No.

Characteristic Total® N=2428, No. (%) Prophylaxis useP N=598, No. (%) (%) P value®
Age
All youth (2-19y) 1246 (51) 437 (35) 809 (65)  <.0001
All adults (20+y) 1182 (49) 161 (14) 1021 (86)
2-5y 240 (10) 84 (35) 156 (65)  <.0001
6-11y 399 (16) 160 (40) 239 (60)
12-19y 607 (25) 193 (32) 414 (68)
20-40y 725 (30) 126 (17) 599 (83)
40+y 457 (19) 35 (8) 422 (92)
Race/ethnicity
Non-Hispanic White 1810 (75) 355 (20) 1455 (80)  <.0001
African-American 230 (9) 70 (30) 160 (70)
Hispanic 241 (10) 114 (47) 127 (53)
Other 147 (6) 59 (40) 88 (60)
Health insurance
Commercial 1269 (52) 326 (26) 943 (74)  <.0001
Publicly funded 888 (37) 261 (29) 627 (71)
Other/unknown 31(1) 3(10) 28 (90)
No insurance 240 (10) 8 (3) 232 (97)
BMI status
Normal weight or less 1233 (51) 352 (29) 881 (71)  <.0001
Overweight 640 (26) 128 (23) 427 (77)
Obese 555 (23) 118 (18) 522 (82)
Severity
Moderate 1349 (56) 109 (8) 1240 (92)  <.0001
Severe 1079 (44) 489 (45) 590 (55)
Self-infusion
Yes 772 (32) 198 (26) 574 (74) 45
No 1656 (68) 400 (24) 1256 (76)
Census bureau regionsd
Midwest 877 (36) 146 (17) 731(83)  <.0001
Northeast 494 (20) 133 (27) 361 (73)
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Episodic treatment N=1830, No.
Characteristic Total® N=2428, No. (%)  Prophylaxis useP N=598, No. (%) (%) PvalueC
South 590 (24) 162 (27) 428 (73)
West 467 (19) 157 (34) 310 (66)

a. oo . - - . -
Distribution of demographic and clinical characteristics among males with Haemophilia B, row %.
b .
Prevalence of prophylaxis use, column %.
c . .
Pvalue calculated using Chi-squared test.

Percentages in the total column sum to 99%; the remaining 1% is distributed nearly evenly among the four regional categories.
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